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Description 

The present invention relates to smoking articles and, more particularly, to smoking articles having fitter elements 
which contain means to reduce vapour phase constituents of snx>ke from the smoking articles. 

5 The use of cartx>n or activated cart)on in tobacco smoke filter elements to reduce vapour phase constituents of 
smoke has been known for some while. Commonly, carton has been utilised either In a dual f Qter arrangement, the car- 
bon granules being sprinkled onto sticky cellulose acetate tow, which tow Is gathered in conventional manner and cut 
into double unit lengths. The douk>le unit lengths of carbon containing acetate are then interdigitated with plain cellulose 
acetate fitter elements having double unit lengths. The interdigitated assemblies are wrapped in plugwrap and then cut 

10 in the mid-point of both the carbon-containing filter element double unit length and the plain cellulose acetate double 
unit length to provide wrapped filter elements having a carbon-containing section adjacent a non cartxin-containing 
section. TTiis type of filter Is known as an active acetate or AA filter 

In the alternative, carbon has been utilised In a triple fitter arrangement either with the cartx)n being incorporated 
In the cellulose acetate tow, as described above, and in UK Patent Specification No. 1 .087,909, or with the cart)on being 

IS freely held in a cavity between two plugs of tobacco smoke filtration material, such as cellulose acetatet and described 
in US Patent Na 4,185.645. Another alternative and commercially produced cartx)n filter is the ACT (Active Caitx>n 
Thread) RIter made by RItrona UK, where the cartx>n in the centre section is adhered to a cotton tiiread and tiien sur- 
rounded by cellulose acetate. The carbon thread section offers ttie patti of least resistance and the majority of the 
smoke passes through the carbon centre. 

20 A disadvantage with these arrangements is that most, if not all. of the tobacco smoke is passed tiirough that section 
of the filter element containing the carbon. 

UK Patent Specification No. 1,410.048 sought to overcome the problems associated witii cart>on 'off-taste', a fea- 
ture commonly found witii carix)rHcontaining filter dgarettes where all the smoke passes through the cartx)n section. 
There was therein discussed and filters were produced which comprised longitudinally extending regions separated by 

25 dlaphragm(s) of vapour-porous material, one region comprising a flow patii for smoke and one region containing cartx)n 
and being closed to smoke. Figure 1 of tiiat document is reproduced In the drawings hereof under the designation Rg- 
ure 1 (Prior Art). This emt)odiment shows a triple filter element having a filter section 1 comprised of two concentrte 
tubes 5 and 6, inner tube 6 comprising highly vapour-porous paper (>1 .000 Coresta Un'tts) and outer tube 5 comprising 
a smoke-impervious wrapper. The annular space 7' Is filled with carbon particles and tiie Interior of the Inner tut)e 6 is 

30 empty and fams a central smoke channel 7. The annular space 7' is blocked at botii ends with Impervious annular clo- 
sures 8. At either end of filter section 1 are filter plugs 2 and 3 of cellulose acetate. In use. smoke is drawn tiirough ttie 
smoke channel 7 wittiout ftowing through tiie carbon material. Volatile constituents are reduced owing to the diffusion 
of the volatile constituents of the smoke tiirough tiie Inner tube 6 into the cart>on-filled annular space 7 in which they 
are absorbed. There is no cartx)n off-taste as tiie particulate matter of the smoke does not come Into contact with tiie 

35 caxbon material. 

The fitter section 1 of UK Patent Specification No. 1.410.048 was produced by sprinkling cartx>n granules over tiie 
whole of the inner surface of a plugwrap and wrapping the core element of tiie inner tube 6 with the cartxMi-treated plug- 
wrap. These cut filter sections were then abutted, togetiier with tiie annular disc blocking closure 8. to the end of filter 
plugs 2 and 3 In conventional triple filter manner. 
40 A disadvantage with this arrangement Is that It is difficult to produce such a filter which has the ends of the annular 
space blocked in a satisfactory manner and to assemble the multiple components at high production speeds. 

Furttiemiore the f fltration efficiency of conventional cart}on-containing triple filters for vapour phase constituents is 
only of the order of about 20% for acetaldehyde and acrolein, for exanple. 

The present invention seeks to provide a tobacco smoke filter element having a cartx>n section, which cartx)n sec- 
45 tion is not contacted by the particulate smoke phase, and which filter has a higher tlian normal filtration efficiency for 
the removal of vapour phase constituents. 

The present invention provides a smoking article having a rod of wrapped tobacco filler material and a tobacco 
smoke filter element, the filter element comprising a region comprising means to reduce the vapour phase constituents 
of tobacco smoke and a region extending lengtiiwise of tiie filter element and being a tobacco smoke flow path, the first 
50 mentioned region extending annularly about the second mentioned region, and the smoking article being provided witii 
ventilation means, characterised in that ttie ventilation means is located at or to ttie upstream end of said filter element, 
the arrangement of said ventilation means being such that, in use. the tobacco smoke is guided away from the regfon 
comprising means to reduce tiie vapour phase constituents of tobacco smoke, and vapour phase constituents of tiie 
snx)ke are at)le to diffuse into the region comprising means to reduce the vapour phase constituents of tobacco smoke. 
55 Preferably tiie region being a tobacco smoke flow path is separate from tiie region comprising means to reduce the 
vapour phase constituents of tobacco smoke. 

Advantageously the means to reduce the vapour phase constituents of tobacco smoke is an absort)ent material, 
whk^ material may suitably be cart>on. The cartx)n may be granular and may be activated carbon. Otiier similar mate- 
rials known to the skilled man may also be used. 
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Advantageously the region comprising means to reduce the vapour phase constituents of tobacco 8nrK)ke extends 
as an annulus about the region extending lengthwise of the element and being a tobacco smoke flow path. Preferably 
the region comprising means to reduce the vapour phase constituent of tobacco snfx>ke is uninterrupted in extent, 
although the region may comprise pockets of vapour phase constituents reducing means located in dose proximity to 
5 one another. The region comprising means to reduce the vapour phase constituents of tobacco smoke may extend sub- 
stantially the full length of the filter element and may be co-extensive with the region being a smoke flow path. 

The tobacco smoke filter element may comprise discrete sections interattached to one another by a plugwrap. for 
example, or the filter element may be an integral unit. Advantageously, whatever the anangement of the filter element, 
the region comprising means to reduce the vapour phase constituents of tobacco smoke may be located either at or 
10 towards that end of the filter element adjacent or closest to the rod of tobacco filler material. Such an arrangement may 
be a dual fitter arrangement or an integral filter element. 

In the alternative, the region comprising means to reduce vapour phase constituents may be located towvards the 
centre of the filter element. Such an anangement may be a triple f ilto' arrangement or an integral filter element. 

in a filter element according to the present invention and being comprised of disaete sections, and in a dual fitter 
75 anangement thereof, the section of the filter element comprising the region oorrprising means to reduce vapour phase 
constituents is preferably arranged as an annulus either surrounding tobacco smoke filtration material which may or 
may not be wrapped in a porous membrane, or sunounding an empty or substantially empty tubular cavity comprised 
of a porous membrane. The porous membrarw is preferably only porous with respect to the vapour phase constituents 
of tobacco smoke. 

20 In a dual or triple filter arrangement the pressure drop of the filtration material plugs may be varied. 

As used herein the terms dual filter and triple filter mean filter elements comprising two or three distinct or discrete 
secttons. However, fitter elements according to the present invention may be of Integral construction but have the gen- 
eral appearance of a dual or triple filter element. 

The ventilation means may suitably comprise perforation holes in the tipping wrapper used to interattach the fitter 
25 element and the rod of wrapped tobacco filler material. 

Alternatively ttie ventilation means may be provided by tiie use of a porous tipping wrapper used in conjunctton wrtti 
a perforated plugwrap. The porous tipping wrapper may be porous over Its full extent or over only a localised extent, 
which extent is in registration witii tiie underlying perforated plugwrap. 

Tlie ventilation means may be provided in the tipping wrapper or in tiie cigarette paper wrapper enwrapping the 
30 tobacco filler material. 

In a yet f urtfier alternative, tiie ventilation means may be provided at ttie location of a member situated between tiie 
filter element and the rod of wrapped tobacco filler material. 

The ventilation means may be provided such that air passes ttirough the region comprising means to reduce tiie 
vapour phase constituents of tobacco smoke to guide tiie smoke away from ttie sakJ region, whilst still allowing diffusion 
35 of the vapour phase constituents into the sakd region. 

In order tiiat ttie present invention may be easily understood and readily canled into effect, reference will now be 
made to the accompanying diagrammatic drawings, wherein: 

Figure 1 (Prior Art) shows a filter element as described in Figure 1 of UK Patent Specification No. 1.410.408; 
40 Figure 2 shows in partial tongitudinal cross-section a cigarette in accordance with tiie present invention and com- 
prising a ti'ipte filter; 

Figure 3 shows in partial tongitudinal cross-section a cigarette in accordance with ttie present invention and com- 
prising an Integral fitter element: 

Figure 4 shows in partial longitijdinal cross-section a cigarette, in accordance with the present invention and com- 
45 prising a dual filter; 

Figure 5 shows in partial longitudinal cross-section a cigarette in accordance with ttie present invention and com- 
prising an Integral fitter element; 

Figure 6 shows in partial longitudinal cross-section a cigarette in accordance witti ttie present invention; 
Figure 7 shows in partial longitudinal cross-section a cigarette in accordance with tfie present invention and com- 
50 prising an integral filter element; and 

Figure 8 shows in partial longitudinal aoss-section a cigarette in accordance with ttie present invention and com- 
prising a dual filter and a furttier tubular member In a triple fitter arrangement. 

Figure 9 shows ttie surface area/tip and tip pressure drop as a bar chart of cigarettes selected fbr comparison wHh 
cigarettes according to tiie present Invention; 
65 Figure 1 0 shows the basic smoke deliveries of nicotine and tar as a bar chart for ttie unventilated cigarettes of Rg- 

ure 9; 

Figure 1 1 shows tiie nicotine and tar deliveries of tiie cigarettes of Figure 10 witti 30% ventilation; 
Figure 12 depicts the mean of ttie acetaldehyde and acrolein efficiencies of ttie cigarettes of Rgure 9; 
Rgure 13 depicts the oil water partition ratio for ttie cigarettes of Rgure 9; 
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Figure 14 depicts a packed column gas chromatograph vapour phase scan of four of the unventilated cigarettes of 
Figure 9; and 

Figure 15 depicts a plot of the further percentage reduction d peak heights of the scan of Figure 14. 

5 Figure 1 is described In detail akx)ve with respect to the prior art. 

Figure 2 of the drawings shows a cigarette 10 comprising a rod 40 of wrapped tok>acco filler material and two end 
plugs 20 and 30 of cellulose acetate filtration material and a centre section 90 which together comprise a triple filter 100. 
The triple filter 1 00 is wrapped by a porous plugwrap 1 10. A region conrprising means to reduce vapour phase constit- 
uents of tobacco smoke is centre section 90, which comprises an annulus 70 of casbon material adhered to the plug- 
to wrap 1 10 and a core 65 which is enwrapped in a porous ment>rane GO. The presence of porous membrane 60 Is 
optional. The core 65 comprises cellulose acetate flKration material. The porous membrane 60 is porous to vapour 
phase constituents of tol3acco smoke. The triple filter 100 is interattached to rod 40 of wrapped tot)acco filler material 
by tipping wrapper 50. Tipping wrapper 50 is provided with v»itilation means in the form of ventilatbn perforations 55. 
A region being a smoke flow path tiius extends tiirough end plug 30. core 65 and end plug 20. 
75 The triple filter of cigarette 1 0 is commonly produced according to the method desalbed above with respect to cig- 
arettes of UK Patent Specification No. 1,410.048. 

In use, as the cigarette is drawn upon, air is drawn into the fQter element through the perforation holes 55 in end 
plug 30. The effect of this incoming air is to form a sheath of air around the smoke drawn from the rod 40 of wrapped 
tobacco filler. The smoke is thus guided through tiie core 65 of cellulose acetate. There is little or no contact of the par- 
20 ticulate phase of the tobacco smoke wHh the carbon contained in annulus 70. Vapour phase constituents are able to 
diffuse Into the carbon-containing annulus 70, where they are absorbed by the carlson. The smoke is channelled away 
from the carbon-containing annulus 70 whereby tiie carbon Is not contaminated with the whole of tiie tobacco smoke 
and no carbon off-taste is inparted to the smoke following such contact. The degree of vapour phase reduction 
achieved by such a cigarette in common with all the cigarettes according to tiie present invention, has been found to be 
25 greater than the reduction which would be expected in view of the degree of ventilation to which the cigarette is sub- 
jected. 

An embodiment which is not illustrated but which is very similar In construction and operation to that shown in Fig- 
ure 2, is a cigarette which has a centre section in which the core is empty and comprises a tube of vapour phase porous 
membrane. The region being a snx>ke flow path thus extends tiirough filtration material in end plug 30. an empty cavity 

30 in core 65 and f urtiier filtration material in end plug 20. 

The cigarette 1 1 depicted in Rgure 3 comprises an integral f IKer element 200. The filter element 200 comprises a 
tobacco smoke f Qtration material 220 over a central portion of which Is provided an annulus 270 of cartx>n material 
which material is adhered in strips arranged transversely to the length of plugwrap 210. A tipping wrapper 250 is pro- 
vided witii ventilation perforations 255. 

35 In use the cigarette 1 1 operates in an identical manner to the cigarette of Figure 1 , the smoke being constrained to 
flow along the centre of the filter element 

Figure 4 shows a further embodiment in which the cigarette 12 is provided with a dual filter element 300. An end 
plug 320 of cellulose acetate filtration material is located at the moutiiend or downstream end of the cigarette 1 2. Atxit- 
ting tiie rod 340 of wrapped tobacco filler material is an end section comprising an annulus 370 of cartxxi material 

40 adhered to a plugwrap 310. The core 365 is an empty cavity formed by a tube 360 of vapour phase porous membrane. 
A tipping wrapper 350 interattaching the rod 40 of wrapped tobacco filler material has perforation holes 355 which allow 
the ingress of ventilating air through the carbon in annulus 370 to channel the smoke, upon draw, along a smoke f k3w 
patii which does not contact ttie cartx)n in annulus 370. Diffusion outwardly of the vapour phase constituents still occurs 
into the carbon-containing annulus 370, where the vapour phase constituents are absorbed by the carbon. The core 

45 365 may, in tiie alternative, be filled with filtration material. 

An embodiment very similar to alternative version of Figure 4 is that depicted in Figure 5. An annulus 470 of carbon 
material which is adhered to the plugwrap 410 is wrapped around filtration material 420, such as cellulose acetate, of 
filter element 400. Filter element 400 is an Integral element RKer element 400 is Interattached by tipping wrapper 450 
to rod 440 of wrapped tobacco filler material and is provided with ventilation perforations 455 located at or close to the 

50 interface with the rod 440 and filter element 400. 

In use, smoke is channelled into tiie centre of the filter element 400 by ventilating air entering the filter element 400 
through the annulus 470 of cartx)n. Outward diffusion of the vapour phase constituents still occurs Into the carix)n, 
despite inward passage of ventilation air. 

Figure 6 shows a cigarette 14 having an integral filter element 500 comprising a core of filtration material 520 

55 wrapped in a plugwrap 510 to which is adhered, over tiie full undersurface of tiie plugwrap. cartx}n material. An annulus 
570 of cartx)n-containing material extending lengthwise of the filter element is formed about the core 565 of filtration 
material 520. Ventilating air Ingresses tiie filter element 500 through ventilation perforations 555 provkJed in tipping 
wrapper 550. A sheath of ventilating air is thus provided about the smoke from rod 540 whereby contact of the smoke 
with the cart)on is prevented and diffusion outwardly into the annulus 570 can occur of vapour phase constituents. 
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The embodiment of Rgure 7 is identical to the embodiment of Rgure 5. with the exception that the ventilation per- 
forations 655 in tipping wrapper 650 are located i|)stream of the junction or interfece between the rod 640 of tobacco 
filler material and filter element 600. A sheath of ventilating air constricts the smoke to the centre of the fitter element 
600. 

5 Finally. Rgure 8 shows a cigarette 16 comprising a rod 740 of tobacco filler material and a filter element 700 com- 
prised of a triple filter having an end plug 720 of cellulose acetate filtration material, a centre section 790 having an 
annulus 770 of cartxxi material and a core 765 of cellulose acetate f Dtration material wrapped in a vapour phase porous 
membrane 760, and a tutxjlar end section 730 of air permeable material 800. Ventilation perforations 755 in tipping 
wrapper 750 are located over the end section 730. 

10 In order to provide quantitative evidence of the operation of these inventive cigarettes, the following cigarettes were 
made. 

Four types of cigarette were produced of conventional diameter, i.e. about 24.5mm. Included in these four types 
were cigarettes having conventional cellulose acetate filter elements, cigarettes having conventional cartx>n-containing 
triple filter elements, cigarettes having an alternative cari3on-containing filter element and cigarettes according to the 
IS present invention. Table 1 below outlines the manufeicturers' specifications of the fitters. (The figures given in brackets 
are the pressure drop figures actually measured). 
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For comparison purposes the four types of cigarette included two sets of cigarettes having ACT f Oter elements as 
desaibed hereinabove, where cartx)n is present attached to threads which extend through the core of the f Oter element 
centre section. One set of these cigarettes had a higher pressure drop section than the other set of cigarettes, hence 
they were known as 'ACT-hi* and the other set of cigarettes were known as *ACT-lo*. 
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Three cigarettes were produced of the type according to the inverrtion. These cigarettes had ACS filter elements, 
where cartxm is present as a strip surrounding a central core section. Cigarettes having a higher pressure drop centre 
section were produced and were known as 'ACS-hi*. Cigarettes having a lower pressure drop centre section were pro- 
duced and were known as 'ACS-to*. Cigarettes having a centre section with a coaxially extending tube of 2.5mm internal 
s diameter were also produced. These cigarettes were known as *ACS-tube*. The ACS-type cigarettes were of a con- 
structional arrangement like that shown in the embodiment of Figure 2. 

Figure 9 sfK)w8 the surface area/tip and tip pressure drop (Rd) of the cigarettes as a bar chart. It can be seen that 
the cigarettes were generally well matched in forms of similarity of these parameters. This ensures that the tar delivery 
of each type of cigarette is similar. The carbon activity of each type of cigarette was also matched, as was the amount 
10 of snmke, and hence tar, flowing through the carton sections of the filter elements. 

These seven cigarettes were smoked on a smoking machine under standard machine smoking conditions of one 
puff of 2 seconds duration and 35cm^ volume taken at a frequency of one a minute. The basic smoke deliveries 
obtained from the mainstream smoke of the unventilated cigarettes are given In Table 2 below. 

IS 

TABLE 2 
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SMOKE DELIVERIES OF UNVENTILATED CIGARETTES 




Tar (mg) 


Nicotlne(mg) 


Water (mg) 


Puff No. 


ACT-hi 


14.6 


1.24 


3.2 


8.7 


ACT-lo 


13.3 


1.21 


3.0 


8.7 


ACS-hi 


12.1 


1.06 


2.5 


8.9 


ACS-lo 


13.3 


1.23 


2.8 


8.9 


ACS-tube 


16.8 


1,33 


4.0 


8.8 


Triple 


14.4 


1.22 


3.9 


8.9 


CA 


13.2 


1.13 


1.9 


8.5 



30 



Figure 10 shows the basic smoke deliveries of nicotine and tar for the unventilated cigarettes in a bar chart. It can 
be seen from the bar chart that the tar and nicotine deliveries of the ACT- and ACS-type cigarettes are affected, even 
35 though the total filter element pressure drop for each type of cigarette remains very similar. It is thought that the differ- 
ence in tar and nicotine deliveries for the ACT- and ACS-type filter elements is. however, effected by different mecha- 
nisms. 

A further set of seven dgarettes were provided with laser perforations in the tipping wrapper 20mm from the mouth 
end of the filter elements, resulting in a 30% ventilation level. These perforated cigarettes were smoked under standard 
40 smoking conditions and the basic smoke deliveries obtained from those cigarettes are recorded In Table 3 below. 



TABLE 3 
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SMOKE DELIVERIES OF VENTILATED CIGARETTES 




Tar (mg) 


Nicotine(mg) 


Water (mg) 


Puff No. 


ACT-hi 


10.9 


1.04 


0.8 


9.4 


ACT-lo 


11.7 


1.18 


0.9 


9.4 


ACS-hi 


10.2 


0.96 


0.6 


9.3 


ACS-lo 


10.9 


1.07 


0.7 


9.3 


ACS-tube 


12.2 


1.11 


0.9 


9,1 


Triple 


11.6 


1.09 


1.0 


9.2 


CA 


10.7 


1.0 


0.5 


9.4 
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Rgure 1 1 shows, in bar chart form, the nicotine and tar deliveries of the 30% ventilated cigarettes. Ventilation chan- 
nels the snioke through the central portion of each of the filter elements. A correspondingly lower delivery of tar and 
nicotine for all the cigarettes is seen. 

Tables 2 and 3 both show that the deliveries obtained with cigarettes according to the invention are similar to the 
5 deliveries obtained with conventional cellulose acetate and triple filters in ventilated and unventilated condition. 

Measurements of the acetaldehyde and acrolein deliveries from the mainstream smoke were made for both unven- 
tilated and ventilated dgarettes. The mean value of the measurements obtained are outlined in Table 4 below as a 
mean filtration efficiency for both acetaUehyde and acrolein combined. 
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TABLE 4 





Means of acetaldehyde and acrolein filter efficiencies 


IS 


RIter 


RIter Efficiency 

C%) 


Reduction due to 
Ventiiation (%) 


Overall Reduction 
(%) 




ACT-hi 


20.2 


35.1 


47.9 




ACT-lo 


27.1 


30.7 


49.4 




ACS-hi 


17.2 


38.5 


48.9 


20 


ACS-lo 


16.2 


34.6 


44.9 




ACS-tube 


14.8 


21.5 


33.1 




Triple 


15.8 


22.3 


34.6 


25 


CA 


1.0 


28.5 


29.2 



It can be seen that the filtration efficiencies of the ACT and ACS filter types are generally higher than ttie filtration 
30 efficiencies of the conventional triple filter and cellulose acetate filter elements. In the case of the ACT filter elements, 
the higher efficiency is thought to be due to most of the smoke passing through the carbon section. However, it can also 
be seen that the reductfon due to ventilation is higher for tiie ACS-hi and ACS-lo filter elements than for the ACT-hi and 
ACT-lo filter elements. It is believed that the reduction due to ventilation in the case of the ACT filters is due solely to 
dilution. However, it is also believed tiiat the enhanced reduction due to ventilation for tiie ACS-hi and ACS-lo filter ele- 
35 ments is actually due to additional diffusion of the mainstream smoke from the axis of the centre section outwardly to 
the peripherally surrounding caiton area, where further reduction in vapour phase occurs. 

The overall reduction is based upon the reduction achieved with respect to tiie measurements of a non-filter tipped, 
i.e. plain, tobacco rod. It represents the reduction achle/ed due to botii filtration and ventiiation. 

The mean of the acetakJehyde and acrolein efficiencies are shown in bar chart form as the filtration efficiency of the 
40 unventilated filter elements (filter), the reduction due to ventilation (30% venQ and the overall reduction achieved (total) 
in Figure 12. 

As well as being able to obtain information regarding tiie particulate and vapour phases of the tobacco smokB from 
the seven different cigarettes, it was also thought to be useful to examine the semi-volatile components of the smoke. 
Conventionally tiiis has been done by measuring the oil water partition ratio (OWP ratio). The OWP ratios obtained for 

45 all of tiie cigarettes are shown in Figure 13 for both ventilated and unventilated cigarettes. 

A forther investigation of tiie compounds detected by tiie OWP scan was carried out. Comparisons of the OWP 
scan for a cigarette having a conventional triple f Qter elem&rt and a cigarette having a conventional cellulose acetate 
filter element were made witii ttie OWP scans for ACT-hi cigarette and the ACS-hi dgarette. Rgure 14 is a plot of tiie 
peak number of a packed column gas chromatograph vapour phase scan against tiie percentage decrease in peak 

so height for each of tiie four cigarettes (compared witii tiie peak height of the scan from a plain tobacco tod). It can be 
seen in Figure 14 that for all four cigarettes tiie pattern in peak height reduction is very similar for unventilated ciga- 
rettes. 

Figure 15 plots tiie peak number of a gas chromatograph scan against a further percentage reduction in peak 
height over tiie OWP scan for a particular peak number of tiie non-ventilated dgarettes seen in Figure 14. 
55 However, Figure 1 5 shows that when the four cigarettes are ventilated (30% ventilation leveO ttiere is a fairly close 
conelation in pattern for the lower peak numbers of the scan for the ACT-hi, triple and CA filter elements. TTie ACS filter 
element also reflects this pattern for the lower peak numbers of the scan but with an even bigger reduction in OWP peak 
height being obsen^ed. 
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At peaks above 70. i.e. the phenolic compounds, the ACT-hi and triple filters behave in a very einnllar fashion and 
diverge considerably from the behaviour exhibited by conventional CA filters. 

in contrast the OWP peak heights of the ACS-hl filter cigarettes, whilst not following exactiy the CA trend, are less 
affected by ventilation than the ACT4ii and triple filter cigarettes and are closer to CA filter OWP ratios ttian the ACT-hi 
5 and triple filter cigarettes. 

Cigarettes according to the present invention thus exhibit overall reductions in mean acetakJehyde and acrolein val- 
ues which are similar to the reductions obtainable using ACT filter cigarettes, and which are significantly greater than 
the reductions in mean acetaldehyde and acrolein values for conventional triple filters. However, the balance of com- 
pounds indicated by the OWP peak heights for cigarettes according to tiie invention are such as to have positive inpli- 
10 cations for the cigarette designer in terms of the taste and flavour characteristics experienced by the smoker in view of 
the greater affinity with CA filter elements at higher peak numbers. 

Claims 

15 1. A smoking article (10;11;12) having a rod (40;340) of wrapped tobacco filler material and atobacco smoke filter 
element (100;200;300), the filter element (100;200;300) comprising a region (70;270;370) comprising means to 
reduce the vapour phase constituents of tobacco smbke and a region (30.65.20:220:320.365) extending length- 
wise of the filter element and being a tobacco smoke flow patii. the first mentioned region (70:270:370) extending 
annularly about the second mentioned region (30,65.20:220:320.365), and the smoking article (10:11:12) being 

20 provkJed with ventilation means (55255:355). characterised in that said ventilation means (55:255:355) is located 
at or to an upstream end of said filter element (100:200:300). ttie location of said ventilation means (55:255:355) 
being such that, in use. the tobacco smoke is guided away from tiie region (70:270:370) comprising means to 
reduce the vapour phase constituents of tobacco smoke, and vapour phase constituents of ttie smoke are able to 
diffuse into the region (70:270:370) comprising means to reduce the vapour phase constituents of tobacco smoke. 

25 

2. A smoking article according to Claim 1. wherein tiie region (30.65.20:220:320.365) being a tobacco smoke flow 
path is separate from the region (70:270:370) comprising means to reduce the vapour phase constituents of 
tobacco smoke. 

30 3. A snfx)king article according to Claim 1 or 2, wherein tiie means to reduce the vapour phase constituents of tobacco 
smoke is an absortsent material. 

4. A smoking article according to Claim 3, wherein said absorisent material is carbon. 

35 5. A smoking article according to Claim 4, wherein tiie carixn is activated carixm. 

6. A smoking article according to any one of the preceding claims, wherein the region (70:270:370) comprising means 
to reduce the vapour phase constituents of tobacco smoke extends as an annulus about the region 
(30.65,20:220:320.365) extending lengthwise of said filter element and being a tobacco smoke patii. 

40 

7. A smoking article according to any one of the preceding claims, wherein the region (70:270:370) comprising means 
to reduce the vapour phase constituents of tobacco smoke extends substantially the full length of the filter element 
(100:200:300). 

45 8. A smoking article according to any one of the preceding claims, wherein tiie region (70:270:370) comprising means 
to reduce the vapour phase constituents of tobacco smoke is located at or towards that end of saU fitter element 
(100:200:300) adjacent or closest to tiie rod of tobacco filler material (40:340). 

9. A smoking article according to any one of Claims 1 to 7, wherein tiie region (70:270:370) comprising means to 
so reduce the vapour phase constituents of smoke is located towards the centre of sakJ filter element (1 00:200:300). 

10. A smoking article according to any one of the preceding claims, wherein saki tobacco smote filter element (100) 
conprises discrete sections (20.30.90) interattached to one another by a plugwrap (1 10). 

55 1 1 . A snrK)king article according to any one of Claims 1 to 9, wherein said tobacco smoke fitter element (200) is an inte- 
gral unit. 
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12. A smoking article according to any one of the preceding claims, wherein the anfangement of said ventilation means 
channels the smoke away from the region (70;270:370) comprising means to reduce the vapour phase constituents 
of tobacco smoke. 

5 13. A smoking article according to Claim 7, wherein ventilation means (55;255;355) is provided such that air passes 
through the region (70;270;370) comprising means to reduce the vapour phase constituents of tobacco smoke to 
guide the smoke away from the said region, whilst still allowing diffusion of the vapour phase constituents into the 
said region. 

10 PatentansprOche 

1. Rauchartikel (10; 1 1 ; 12) mrt einem Strang (40; 340) aus umhQIltem FQIItabak-Materia] und einem Tabakrauch*Fil- 
terelement (100; 200; 300). wobei das Fliterelement (100; 200; 300) einen Bereich (70; 270; 370) mit Einrichtungen 
zum Vermindern der in Dampfphase vorliegenden Bestandteile des Tabakrauches und einen Bereich (30, 65. 20; 

IS 220; 320. 365) aufweist der sich Idngs des Filterelements erstreckt und eine Tabakrauch-StrOmungsstrecke bikiet, 
wobei der erstgenannte Bereich (70; 270; 370) sich ringfOrmtg um den zweitgenannten Bereich (30, 65. 20; 220; 
320. 365) erstreckt und der Rauchartikel (10; 1 1 ; 12) mit einer Ventiiationseinrlchtung (55; 255; 355) versehen ist, 
dadurch gekennzelchnet daB 

die Ventiiationseinrlchtung (55; 255; 355) bei Oder zu einem stromaufw&t'gen Ende des Filterelements (100; 200; 
20 300) angeoidnet ist, wobei die Lage der Ventiiationseinrlchtung (55; 255; 355) ^ne sotohe ist. daB der Tabakrauch 
beim Gebrauch von dem Bereich (70; 270; 370) mit den Einrichtungen zum Vermindern der in Dampfphase vorlie- 
genden Bestandteile des Tabakrauchs weggefQhrt wird und die in Danpfphase vorliegenden Bestandteile des 
Rauches in den Bereich (70; 270; 370) mit den Einrichtungen zum Vermindem der in Dampfphase vorliegenden 
Bestandteile des Tabakrauches diffundieren kOnnen. 

25 

2. Rauchartikel gemdB Anspruch 1, bei dem der Bereich (30, 65, 20; 220; 320. 365). der eine Tabakrauch-StrO- 
mungsstrecke ist, von dem Bereich (70; 270; 370) getrennt Ist, der Einrichtungen zum Vermindern der in Dampf- 
phase vorliegenden Bestandteile des Tabakrauches aufweist 

30 3. Rauchartikel gem&3 Anspruch 1 oder 2. bei dem die Einrichtung zum Vermindem der in Dampfphase vorliegenden 
Bestandteile des Tabakrauches ein Absorptionsmittel ist. 

4. Rauchartikel gemdB Anspruch 3, bei dem das Absorptionsmittel Kbhienstoff ist bzw. Kohte/Graphit ist. 

35 5. Rauchartikel gemflB Anspruch 4, bei dem der Kohlenstoff Aktivkohle Ist. 

6. Rauchartikel gemdB einem der vorhergehenden AnsprOche. bei dem der Bereich (70; 270; 370) mit Einrichtungen 
zum Vermindern der in Dampfphase vorliegenden Bestandteile des Tabakrauches sich als Ring um den Bereich 
(30. 65, 20; 220; 320, 365) erstreckt, der Idngs des Filterelements verlduft und eine Tabakrauch-StrOnungsstrecke 

40 ist. 

7. Rauchartikel gemaB einem der vorhergehenden AnsprOche, bei dem der Bereich (70; 270; 370) mit Einrichtungen 
zum Vermindern der In Dampfphase vorliegenden Bestandteile des Tabakrauches sich im wesentlichen Qt>er die 
voile Lftnge des Rltereiements (100; 200; 300) erstreckt. 

45 

8. Rauchartikel gemaB einem der vorhergehenden AnsprOche, bei dem der Bereich (70; 270; 370) mit Einrichtungen 
zum Vermindern der in Damphase vorliegenden Bestandteile des Tabakrauches bei oder In Richtung auf das Ende 
des Filterelements (100; 200; 300) angeordnet ist. das dem Strang des FQIHabak-Materials (40; 340) benachbart 
ist Oder am ndchsten liegt 

so 

9. Rauchartikel gemdB einem der AnsprOche 1 bis 7. bei dem der Bereich (70; 270; 370) mit Einrichtungen zum Ver- 
mindern der in Dampfjphase vorliegenden Bestandteile des Rauches in Richtung auf die Mitte des Rltereiements 
(100: 200; 300) angeordnet ist 

55 10. Rauchartikel gemdB einem der vorhergehenden AnsprOche, bei dem das Tabakrauch-Rlterelement (100) diskrete 
bzw. getrennte Sektionen (20. 30. 90) aufweist. die durch ein FilterumhQIlungspapier (110) aneinander befestigt 
sind. 
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1 1 . Rauchartikei gemdB einem der AnsprOche 1 bis 9. bei dem das Tabakrauch-Rlterelement (200) eine integrale Ein- 
heit 1st 

12. Rauchartikei gemaB einem der vorhergehenden AnsprOche, bei dem die Anoidnung der Ventilationseinrichtung 
5 den Rauch von dem Berelch (70; 270; 370) wegfQhrt der Einrlchtungen zum Vermindern der in Dampfjphase vor- 

liegenden Bestandteile des Tabakrauchs aufweist. 

13. Rauchartikei gemdB Anspruch 7, bei dem die Ventilationseinrichtung (55; 255; 355) so vorgesehen ist, da3 Luft 
durch den Bereich (70; 270; 370) mit Einrlchtungen zum Vermindern der in Dampfphase vortiegenden Bestandteile 

10 des Tabakrauches hindurchgeht. urn den Rauch von diesem Bereich wegzufQhren, wflhrend die Diffusion der in 
Danpfphase vorliegenden Bestandteile in diesen Bereich hinein noch gestattet wild. 

Revendications 

IS 1. Article k fumer (10; 1 1 ; 12) ayant un rouleau 40; 340) en mat6riau de remplissage emball6 k base de tabac et un 
6l6ment fiKrant la fum^e de tabac (100; 200; 300), r6l6ment filtrant (100; 200; 300) oomprenant une zone (70; 270; 
370) conportant un moyen pour r6duire ies constituents en phase vapeur de la fum6e de tabac et une zone (30, 
65, 20; 220; 320, 365) s*6tendant dans le sens de la longueur de T^l^ment filtrant et constituant un chemin d*6cou- 
lement de la fum^e de tabac. la premise zone (70; 270; 370) mentionn6e s*6tendant de mani^e cuinulaire autour 

20 de la deuxi^me zone (30, 65, 20; 220; 320. 365) mentionnde, et I'article k fumer (10; 11; 12) 6tant pourvu d'un 
moyen de ventilation (55; 255; 355). caract6ris6 en ce que ledit nwyen de ventilation (55; 255; 355) se trouve au 
niveau de ou sur une extr^mit^ amont dudit ^l^ment filtrant (100; 200; 300). I'emplacement dudit nx)yen de venti- 
lation (55; 255; 355) dtant tel que, lors de i'utilisation, la fum^e de tabac est guid^e hors de la zone (70; 270; 370) 
comportant un moyen pour r^duire Ies constltuants en phase vapeur de la fum^e de tabac, et Ies constituents en 

25 phase vapeur de la fum^e peuvent diffuser dans la zone (70; 270; 370) conportant un moyen pour r6duire Ies 
constituents de phase vapeur de la fum^e de tabac. 

2. Article k fumer selon la revendication 1. dans lequel la zone (30, 65, 20; 220; 320, 365) constituant un chemin 
d'^ulement de la fum^ de tabac est s^par^e de la zone (70; 270; 370) comportant un moyen pour r^duire Ies 

30 constituants en phase vapeur de la fum6e de tabac. 

3. Article k fumer selon la revendication 1 ou 2, dans lequel le moyen pour rdduire Ies constituants en phase vapeur 
de la fumde de tabac est un mat6rlau absort>ant 

35 4. Article k fumer selon la revendication 3, dans lequel ledit mat^riau absorbent est du chart)on. 

5. Article k fumer selon la revendication 4, dans lequel le charbon est du charbon actif. 

6. Article k fumer selon Tune quelconque des revendications pr6c^entes, dans lequel la zone (70; 270; 370) com- 
40 portent un moyen pour rMuire Ies constituants en phase vapeur de la fum^e de tabac s*^tend de mani^re annulaire 

autour de la zone (30, 65. 20; 220; 320. 365), s'^tendant dans le sens de la longueur dudit 616ment filtrant et cons- 
tituant un chemin la de fum^e de tabac. 

7. Article k fumer selon Tune quelconque des revendications pr6cMentes. dans lequel la zone (70; 270; 370) com- 
45 portant un woyen pour rdduire Ies constituants en phase vapeur de la fum6e de tabac 8*6tend pratiquement sur 

toute la longueur de r6l6ment filtrant (100; 200: 300). 

8. Article k fumer selon Tune quelconque des revendications pr6c6dentes, dans lequel la zone (70; 270: 370) com- 
portant un moyen pour r^uire Ies constituants en phase vapeur de la fum^e de tabac est situ^e sur ou vers cette 

50 extr^itd dudit 6l6ment filtrant (100; 200: 300) de manidre adjacente & ou la plus pris du rouleau en matdriau de 
remplissage (40; 340) k base de tabac. 

9. Article k fumer selon Tune quelconque des revendications 1 k 7. dans lequel la zone (70; 270; 370) comportant un 
woyen pour r6duire les constituents en phase vapeur de la fum6e est situ6e vers le centre dudit 6l6ment filtrant 

55 (100; 200; 300). 

1 0. Article k fumer selon Tune quelconque des revendications pr6c6dentes, dans lequel ledit 6l6ment filtrant de fum6e 
de tabac (100) comprend des trongons distincts (20, 30, 90) interoonnectte entre eux par un papier d'enrobage 

(110). 
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11. Article k fumer selon Tune quelconque des revendications 1 k 9. dans lequel ledit 6l^ent fDtrant de fum6e de 
tabac (200) est monobloa 

12. Articie k fumer seion i'une quelconque des revendications pr6c6dentes. dans lequel Tagencement desdits moyens 
s de ventilation canalise la fumke hors de la zone (70: 270: 370) cornportant un moyen pour r6duire les constituants 

en phase vapeur de la fum^e de tabac. 

13. Article k fumer selon la revendication 7. dans lequel un moyen de ventilation (55; 255; 355) est pr^vu de telle 
manidre que de Tair traverse la zone (70; 270; 370) cornportant un moyen pour r^uire les constituants en phase 

10 vapeur de la fumke de tabac. pour guider la f um^e hors de ladite zone, tout en permettant une diffusion des cons- 
tituants en phase vapeur dans ladite zone. 
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